13 The majority of experiments investigating the immune response to gastrointestinal helminth 14 infection use a single bolus infection. However, in situ individuals are repeatedly infected with low 15 doses. Therefore, to model natural infection, mice were repeatedly infected (trickle infection) with 16 low doses of Trichuris muris. Trickle infection resulted in the slow acquisition of immunity reflected 17 by a gradual increase in worm burden followed by a partial expulsion. Flow cytometry revealed 18 that the CD4+ T cell response shifted from Th1 dominated to Th2 dominated, which coincided 19 with an increase in Type 2 cytokines. The development of resistance following trickle infection 20 was associated with increased worm expulsion effector mechanisms including goblet cell 21 hyperplasia, Muc5ac production and increased epithelial cell turn over. Depletion of CD4+ T cells 22 reversed resistance confirming their importance in protective immunity following trickle infection.
7 145 also associated with resistance in T. muris models of infection (25) . Despite no significant 146 increase in gene expression, staining of caecal sections revealed an increase in Muc2 positive 147 cells during the development of resistance in trickle infection ( Fig 3C) . Relm-β (and to a lesser 148 extent TFF3) have also been associated with resistance in T. muris infection (26); despite no 149 increase in TFF3, Relm-β expression significantly increased during the generation of resistance 150 in trickle infection ( Fig 3A) . 151 152 An increase in epithelial cell turnover occurs in resistance of T. muris following a high dose 153 infection and hypothesized to physically move the parasite out of its optimal intestinal niche 154 resulting in expulsion (16). To determine whether increased turnover was induced during 155 resistance following trickle infection, mice were injected with BrdU to assess cell turnover (27) . A 156 significant increase in epithelial cell turnover was observed during the generation of resistance at 157 week 11 of trickle infection ( Fig 4A-B) although, no increase in amphiregulin gene expression was 158 observed (Fig 4C) 245 consistent between week 9 and week 11. However, under a trickle infection, at week 11, a partial 246 shift back towards the naïve groups was observed, coinciding with the development of resistance 247 to infection. To elucidate where these changes were occurring, alpha diversity of the most 248 abundant bacterial phyla were quantified using Shannon indexes. Both infection regimes showed 249 a significant reduction in overall Shannon diversity at week 9 (Fig 10 C-D). However, at week 11 250 when resistance had developed, population diversity began to recover in trickle infected mice (Fig   251 11D ). This recovery of diversity appeared to predominate in the Bacteriodetes phylum ( Fig 10D) , 252 and was not seen in low dose infection ( Fig 10C) . This trend could also be observed at the genus 253 level, where some of the most abundant genera present in the naïve mice at both time points 254 were diminished or could no longer be detected in trickled mice at week 9, but were present at 255 week 11 ( Fig 11) . 308 This is in keeping with the data from single high-dose infection studies in T. muris, where it is 309 clear that antibody is not required for resistance (19) . Also, mice deficient in FcγR are resistant to 310 infection (43), as are mice deficient in Aicda, which are unable to class switch or develop high 311 affinity antibody infection (3i consortium). Interestingly, this is not the case for other models of GI 312 nematode infection such as H. polygyrus where antibody does play a role in host resistance 313 particularly during a secondary infection (44). This may reflect the different niches occupied by 314 the parasites underpinning the concept of multiple/redundant Type 2 controlled protective 315 responses against these large multicellular pathogens. This is also evident in the present work 316 regarding the role of ILC2 in host protection. IL-13 is key to resistance to multiple GI nematode 317 infections and ILC2 are a potent source of this cytokine (28,29) with these cells sufficient for 318 resistance to N. brasiliensis infection (29). Here we suggest that ILC2s have little/no role in 319 resistance against T. muris infection following either a trickle infection or a single high dose 320 infection. A major driver of the ILC2 response following intestinal parasite infection has been 321 identified as the tuft cell, which produces IL-25 promoting ILC2 expansion and IL-13 production 322 (7, 8, 44) . The tuft cell response is muted during T. muris infection compared to other systems such 375 Overall, the present work demonstrates that partial Type 2 mediated resistance to whipworm, 376 similar to that seen under natural infection, can be generated under laboratory conditions using 377 repeated low dose infection. Functionally, immunity is dependent upon CD4+ Th2 cells and a role 378 for ILC2s could not be established. This approach will complement and extend those models 379 already used for study of immunity to GI nematodes and importantly highlight key differences 380 allowing a more rationale comparison to the field situation. 
